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.2013.12.0Abstract Two caprellid amphipod species namely; Pseudocaprellina pambanensis Sundara Raj,
1927 and Hemiaegina minuta Mayer, 1890, were recorded as a part of the amphipod fauna associ-
ated with macroalgae in the coast of Hurghada Red Sea. The re-description and illustrations of the
two species are based on the examination of 4627 individuals, 88% of them were P. pambanensis
and the rest were H. minuta. The two caprellid species were collected from six sites scattered over
Hurghada coast and their distribution and abundance were investigated.
ª 2013 Production and hosting by Elsevier B.V. on behalf of National Institute of Oceanography and
Fisheries.Introduction
Despite the large number of scientiﬁc research articles
published on the Red Sea, amphipods are among the least rec-
ognized groups. They represent small mobile animals, abun-
dant on seaweed surfaces and play an important role in the
rocky reef ecosystems (Edgar and Moore, 1986). The littoral
zone substrates of the Red Sea shoreline at Hurghada are
being mixed which supports different kinds of seaweed (Zeina,
2012). The earliest attempt to study the faunal associations of29839648.
.F. Zeina).
nal Institute of Oceanography
g by Elsevier
ng by Elsevier B.V. on behalf of N
02the plant community was that of Colman (1940) from the Eng-
lish Channel, followed by so many successive studies in differ-
ent provinces in the world (Hayward and Harvey, 1974;
Fretter and Manly, 1977).
There were a relatively limited number of studies that deal
with amphipods in the Red Sea region (Barnard, 1937). Few
taxonomic studies were conducted on the Red Sea amphipods,
among which Hyperiid amphipods frequently appear
(Chevreux, 1907; Walker, 1909; Vine and Schmid, 1987).
The revision of the amphipod status showed that twelve
species of amphipods were recorded at the ﬁrst expedition
throughout the Red Sea and Suez Canal without any enroll-
ment of caprellids (Walker, 1909). During the John Murray
expedition from 1933 to 1934, 11 new records of gammarid
amphipods were recorded (Faouzi, 1939). Lately, Lyons and
Myers (1990, 1991, 1992) investigated the northern part of
the Red Sea (Gulf of Aqaba) during two successive years
and they found 35 species, 23 of which were new records in
the Red Sea region and 9 were new species. Most of theational Institute of Oceanography and Fisheries.
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communities in the deep waters; nevertheless, the current work
is the ﬁrst to contribute to the knowledge of the faunal struc-
ture and the extent of co-existence with algal communities. The
present work is an attempt for documenting the caprellid
amphipods recorded as part of the fauna associated with mar-
ine algal community from the Red Sea coast.
Material and methods
The study area and sampling
Six sites were selected at Hurghada coastal area (Fig. 1) to cov-
er all coastal habitats between (3343040.3000 to 3351030.0200 E
and 2705011.8300 to 2718028.9200 N) which represent about
30 km of the coast. Samples were collected during the period
from February 2007 to November 2008 on bimonthly basis.
The sampling was done during low tide in the inter-tidal zone
and the nearest shallow sub-tidal area. The target algae were
cut off manually from the hard substrate and were then incu-
bated within a plastic bag. Generally, the size of each collected
algal sample weighed around 200 g, and at least 3 samples
from each site. The collected samples were re-opened again
and 10% of sea water formaldehyde plus 1% Eosin were
added and labeled.Figure 1 Study area showing the sampling sites. (1) Abou-El-
Nasr Beach; (2) El-Fayrouz Beach; (3) Marine Station; (4) Old
Protectorates Beach; and (5) 5th Public Beach and 6, South Beach.Laboratory technique (separating, sorting and counting)
In the main Laboratory of Marine Biology (LMB), Al-Azhar
University the collected samples were poured into a 1L glass
beaker. Note that, the plastic bag of the sample was washed
by seawater twice and then once by tap water. After that,
the formalin-seawater was poured on the sieve with mesh size
0.1 m (100 lL) for ﬁltering and then the retained associated
fauna was caught. Repeat three times (wash and ﬁlter) to re-
tain all associated fauna. Each alga was weighed per gram
for the nearest decimal value for wet weight (W.W.). By using
binuclear stereo microscope ‘‘SMZ 645’’, the Sito Marine Bio-
logical Laboratory (SMLB) Kyoto University, Japan all fauna
were sorted and counted. Arimoto (1976), Guerra-Garcia
(2002, 2006), Laubitz (1970) andSundara Raj (1927) identiﬁca-
tion keys were used for the identiﬁcation of the caprellids. The
data were statistically analyzed using several computer soft-
ware including primer ver. 5.2.2 and Excel 2003.
Results
Systematic Account
Family Caprellidae Leach, 1814
Subfamily Phtisicinae Vassilenko, 1968
Genus Pseudocaprellina Sundara Raj, 1927
Pseudocaprellina pambanensis Sundara Raj, 1927
(Figs. 2–4)Pseudocaprellina pambanensis Sundara Raj, 1927, p. 127, pl.
17; Sivaprakasam, 1977, p. 80–82, ﬁg. 1, 2; Guerra-Garcia,
2002, p. 221–223, ﬁg. 1–4; Guerra-Garcia, 2004, p. 13–15,
ﬁg. 12. Krap-schickel & Guerra-Garcia, 2005, p. 48–50, ﬁg. 1.
Material examined: Three females 4.0 mm, 3.07 mm and
2.92 mm respectively and one male 2.22 mm were collected
from the Hurghada coastal area (2705011.8300 to
2718028.9200 N). The dissected material of this species was pre-
served in the museum of the Laboratory of Marine Biology,
Faculty of Science, Al-Azhar University (Cairo).
Description: Mature female length 3.07 mm. Body form,
gently curved from dorsal to ventral side and slightly smooth
(Fig. 2); pereonites 2 and 3 subequal and shorter than ceph-
alon, pereonite 2 cylindrical, with mid-ventral attachment po-
sition for gnathopod 2; pereonites 5 and 6 elongate, subequal,
longer than pereonite 4; pereonite 7 smallest one; cephalon
globular; eyes small, rounded, two rows of ommatidial mass
visible (length of each segment to body length equal 12.38%,
10.09%, 10.42%, 17.59%, 21.82%, 20.52% and 7.17% for
cephalon and pereonites 2–7, respectively); gills on pereonites
2, 3 and 4.
Antenna1 short, 30% of total body length and 2.4 of anten-
na 2; ﬂagellum about 75% of peduncle, with 3-articulate, arti-
cle 1 with two long aesthetascs and simple setae ventrally;
articles 2 and 3 subequal and smaller than article 1; antenna
2 about 12% of total body length, smaller than peduncle of an-
tenna 1; ﬂagellum short, bi-articulate, with numerous terminal
setae (Fig. 3).
Mouth parts: Upper lip symmetrically bi-lobate; lower lip
symmetrical, inner lobes rounded and well developed, outer
lobes anterio-distally to inner ones (Fig. 2); mandible molar
process absent, incisor and lacinia mobilis 5-toothed, a row
of variable sized plates present; palp 3-articulate, distal article
Figure 2 Pseudocaprellina pambanensis Sundara Raj, 1927,
female 4.0 mm. Whole body and mouth parts. (Scales:
a= 0.5 mm for A and b= 0.1 mm for B–H).
Figure 3 Pseudocaprellina pambanensis Sundara Raj, 1927,
female 4.0 mm. Gnathopods and antennae (Scale: 0.3 mm).
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6 simple seta, proximal article without setae; outer lobe of
maxilla1 (Fig. 2) with six robust terminal bifurcate spines, dis-
tal part of palp with seven marginal seta; inner lobe of maxilla
2 small, with 7 apical setae, outer lobe with 6 apical setae; max-
illiped inner plate divided into two parts, small inner rectangu-
lar with 2 marginal spines and rounded with 2 apical setae
outer part; outer plate short and more setose (Fig. 2).
Gnathopod 1 basis equal one third of total gnathopod 1
length, ischium, merus and carpus more setose than in gnatho-
pod 2; propodus length about 1.5 of width, oval with three
grasping spines, row of small spines, long setae on each side
of palm and two parallel sub-marginal setae, dactylus short
and less setose; gnathopod 2 basis double as long as ischium,
merus and carpus combined, basis, ischium, merus and carpus
with few setae; propodus oval, length about 2· width, palm
sharp proximally, with three grasping spines, row of small
spines on each side and row of sub-marginal setae and a few
long setae along the palm, dactylus elongate and slightly curved,
with several setae on distal and proximal margins (Fig. 2).
Pereopods 3 and 4 absent; pereopod 5 (Fig. 4) 3-articulate,
attached to the upper part of the lower half of pereonite 5, ﬁrst
article subequal to second, the later with one sub-terminal seta,
distal article as dactyle with two setae; pereopod 7 morpholog-
ically similar to but longer than pereopod 6, setose articles
from basis to carpus, propodus with two pairs of grasping
setulae (Fig. 4).Abdomen: Large, with two pairs of uni-articulate abdom-
inal appendages bearing one seta; longest pair with two
rows of hairs, while one row of hairs on the shortest pair
(Fig. 4).
Distribution and Remarks: This species was described by
Sundara Raj (1927) based on a male specimen from the Gulf
of Mannar, India. After that, Sivaprakasam (1977) described
a mature female also from the Gulf of Mannar. On the other
hand Guerra-Garcı´a (2002), re-described another new mate-
rial, one female and one juvenile from Bahary Beach of Tanza-
nian coast. It is followed by another record from the
Australian waters which refer to the distribution of this species
through the Indian Ocean (Guerra-Garcı´a, 2004).
Characters of the collected specimens from the Egyptian
Red Sea coast are in agreement with the re-described material
from Tanzanian coast. The only difference between the Red
Sea material and the Tanzanian one, is the presence of six setae
on the article 2 of the mandibular palp instead of four setae;
seven setae on the inner lobe of the Maxilla 2 instead of ﬁve
on the re-described material. The gnathopods 1 and 2 are more
setose. Maybe these limited and effortless differences between
the Red Sea specimens and the holotype from India and the re-
described material from Tanzania do not give the chance to
consider this material as a new species and is still recognized
as a new record of P. pambanensis in the Red Sea waters.
The new record from the Red Sea is expanding the distribution
map of this species to the west of the Indian Ocean.
Figure 4 Pseudocaprellina pambanensis Sundara Raj, 1927,
female 4.0 mm. Pereopods (5–7), abdomen (dorsal and ventral
view) and male abdomen (lateral view). (Scales: a= 0.1 mm for
A–C and b= 0.3 mm for D–F).
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Genus Hemiaegina Mayer, 1890
Hemiaegina minuta Mayer, 1890
(Figs. 5 and 6)Figure 5 Hemiaegina minuta Mayer, 1890, female 4.17 mm.
Whole body, gnathopods, antennae (1–2) and female abdomen,
male abdomen. (Scales: 0.5 mm for A, 0.3 mm for D, E and
0.1 mm for B, C, F, G, and H).Hemiaegina minutaMayer, 1890, p. 40, pl. 1, ﬁgs. 25–27, pl.
3, ﬁgs. 32–35, pl. 5, ﬁgs. 52–53, pl. 6, ﬁgs. 13, 33–34, pl. 7, ﬁg. 4;
McCain, 1968, p. 61–64, ﬁgs. 29–30; McCain and Steinberg,
1970, p. 51; Gable and Lazo-Wasem, 1987, p. 637; Mu¨ller,
1990, p. 836; Serejo, 1997, p. 630–632, ﬁg. 1; Guerra-Garcı´a,
2003a, p. 105–106, ﬁg. 10; Guerra-Garcı´a, 2003b, p. 6–7,
ﬁg. 3; Guerra-Garcı´a, 2004, p. 39–40, ﬁg. 32. Dı´az et al.,
2005, p. 5–6, ﬁg. 9; Krap-schickel and Guerra-Garcı´a, 2005,
p. 50–51, ﬁg. 3; Guerra-Garcı´a, 2006, p. 443, ﬁg. 43.
Hemiaegina quadripunctata Sundara Raj, 1927, p. 126–127,
pl. 18.
Hemiaegina costai Quitete, 1972, p. 165–168, ﬁgs. 1–2.
Material examined: Two females 4.1 mm and 4.17 mm and
one male (destroyed) specimens were collected from coastal
area (2715039.5000 N to 2717004.9500 N) at Hurghada, Red
Sea during the period from January, 2007 to November, 2008.
Description: Mature female length 4.1 mm. Body: distinct
body form, slightly smooth; cephalon triangular subequal
pereonite 2; pereonites 3–6 subequal in length and shorter thancephalon; pereonite 7 smallest; eyes small and rounded; gills on
pereonites 3 and 4, length 4· width. Segment length to body
length equal 18.54%, 20%, 13.17%, 13.66%, 15.12%,
12.68%, 6.83% for cephalon and pereonites 2–7, respectively
(Fig. 5); antenna 1 up to 60% of total body length and 2.6
of antenna 2, peduncular article 2 more than 50% of peduncle,
ﬂagellum with 11 articles; antenna 2 shorter than peduncle of
antenna 1, about 21% of total body length, ﬂagellum 2-artic-
ulate with terminal numerous setae; ventral setae present on
ﬁrst article (Fig. 5).
Mouth parts: Upper lip (Fig. 6) symmetrically bi-lobate;
lower lip symmetrical with wider inner lobes; mandible molar
well developed, 5 toothed incisor present, mandibular palp ab-
sent; lacinia mobilis 5-toothed in left followed by setal row
transformed into serrated plate in the right one, followed by
a row of variable sized plates; palp 3-articulate, distal article
bearing 4 simple seta in two rows, middle the longest, bearing
6 simple setae, proximal article without setae (Fig. 6); outer
lobe of maxilla 1 with 6 apical spines; distal part of palp with
three apical spines and one sub-marginal seta; inner and outer
lobes of maxilla 2 bearing 4 apical setae; maxilliped (Fig. 5),
outer plate normal with two marginal setae and one seta near
the origin of the outer plate, inner plate with two marginal
spines, palp with few setae, sharp dactylus.
Gnathopod 1: basis and ischium subequal, merus and
carpus more setose than gnathopod 2, propodus oval, without
grasping spines, palm with row of small and long setae,
Figure 6 Hemiaegina minuta Mayer, 1890, female 4.17 mm.
Pereopods (5–7) and mouth Parts. (Scales: a= 0.3 mm for A–C
and b= 0.1 mm for D–I).
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one third of total gnathopod 2 length, less setose except prop-
odus with few, propodus oval, palm with one grasping spine,
few setae, dactylus elongate, smooth and slightly curved
(Fig. 5).Figure 7 Individual mean density of Pseudocaprellina pambanensis (a)
(Red Sea).Pereopods 3 and 4 (Fig. 5) one vestigial article near the base
of gills; pereopod 5 6-articulate, attached to the front of the
upper part of pereonite 5; pereopod 6 similar to pereopod 5;
palm with one spine and row of setae; propodus of pereopod
7 thicker than in pereopods 5 and 6, with row of spines and se-
tae, dactylus more serrate.
Abdomen: Large with pair of 2-articulate abdominal
appendages, proximal article bearing small setae in the male
only (Fig. 5).
Distribution and Remarks: Type locality: Off Amoy, China
(McCain, 1968). Other records at northern and southern
Atlantic Ocean, Bermuda, South Africa, USA, Japan, Paciﬁc
region, South Arabian coast and Indian coast McCain and
Steinberg (1970) and from Australia, Indonesia, Colombia,
Mauritius, Papua New Guinia (Guerra-Garcı´a, 2003a,b,
2004, 2006; Krapp-Schickel and Guerra-Garcı´a, 2005).
On the other hand, Mu¨ller (1990) reported that H. minuta
prefers more or less exposed reef locations and is widely dis-
tributed in tropical and temperate waters. The Red Sea speci-
men ofH. minuta agrees with the description of McCain (1968)
based on the material from the intertidal and sub-tidal coastal
area of Hurghada. Hence, it is considered a new record from
the Red Sea.
Ecological results
The two caprellid species were recorded from different algal
mats during the study period. The P. pambanensis was cap-
tured from the brown, red and green macro-algae (58.33% to-
tal occurrence), Fig. 7(a), while, the other caprellid; H. minuta
was recorded only from the brown algae Coulpomenia pere-
grina and Hormophysa cunieformis throughout all the sites of
the study in the intertidal zone, Fig. 7(b). The intertidal occur-
rence of associated caprellids on the different algal mats varied
between those two species; in the case of P. pambanensis which
occurred on 80% of green algae followed by the occurrence onand Hemiaegina minuta (b) on different algal species of Hurghada
Figure 8 Individual mean density and distribution of Pseudoc-
aprellina pambanensis and Hemiaegina minuta during the sampling
time.
Figure 9 Individual mean density and distribution of Pseudoc-
aprellina pambanensis and Hemiaegina minuta through different
study sites.
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the brown algae (40% occurrence).
On the other hand, in some cases the individual mean den-
sity of P. pambanensis recorded four times (1667 ind/100 g of
Sargassam dantifolium) against that of H. minuta being (419
ind/100 g of Coulpomenia peregrina) and accounted for about
88% of total individuals.
The monthly distribution results showed a high variation
between both caprellid species Fig. 8. P. pambanensis species
was found all the year round except January, while H. minuta
was recorded at late winter and in the middle of spring as
shown on the complete correlation between the algae and its
associated caprellids. While the results of the spatial distribu-
tion of H. minuta was observed at two sites of Hurghada
shoreline when the other species P. pambanensis was detected
and highly frequented in all sites of Hurghada except the
southern site of collection (Fig. 9).
Discussion
Distribution and abundance of caprellids
In the present study two species of caprellids were recorded on
macro-algae for the ﬁrst time from littoral zone of the Red Sea
waters. In temperate ecosystems, caprellid abundance is high.Caprellids inhabit mainly coral rubble, sediments and hydro-
ids, rather than algae (Guerra-Garcı´a, 2006). P. pambanensis
was present on 14 different species of seaweeds in spite of
the different algal species, groups, architecture and site. While
H. minuta was only detected on two species (8.3% of total algal
species) belonging to brown algae (C. peregrina and H. cunie-
formis) between coral rubbles, it has been found on many dif-
ferent substrates on the Great Barrier Reef: green, brown and
red algae (Guerra-Garcı´a, 2006).
Mu¨ller (1990) reported that H. minuta prefers more or less
exposed reef locations. The shortage of the occurrence of this
species may be due to the high harvesting of predators in coral
rubble and back reef sites (sites 3 and 4), or it may be due to
the man-made anthropogenic activities like tourism develop-
ment activities which reduce the total biomass of the host
seaweed (sites 1, 2, 5 and 6). The correlation factor between
P. pambanensis and their host seaweeds were (r= 0.39,
P< 0.05) while, H. minuta which was positively correlated
with their host occurrence was (r= 1, P< 0.05).Acknowledgements
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